PAST
Lung combined neuroendocrine carcinomas (NECs) comprise NEC components such as small cell lung carcinoma (SCLC) or large cell NEC, and non-NEC components such as adenocarcinoma (ADC) or squamous cell carcinoma. Some researchers have reported that combined NECs have common epidermal growth factor receptor (EGFR) mutations in both NEC and non-NEC components, 1,2 suggesting that these two components might originate from cells of the same origin. Interestingly, it has been reported that EGFR mutations are often observed in non-NECs, but are very rare in sporadic NECs, which almost always have p53 mutations. 3 Moreover, a case report showed that lung ADC with EGFR mutation transforms to SCLC as an NEC component in the process of acquiring EGFR-tyrosine kinase inhibitor (TKI) resistance. 4 Therefore, it was suggested that genetic and immunohistochemical analysis of EGFR and p53 for each component of combined NECs would provide important information on whether such components originate from the same tumor cells or incidentally arise as collision cancers.
PRESENT
We analyzed tumor specimens from eight patients with combined NECs who underwent surgical resection. 5 The mutation status of EGFR and/or p53 was consistent between the NEC and non-NEC components in seven of eight cases (87.5%). Immunohistochemical analysis showed that synaptophysin expression as NEC markers was detected in all NEC components, but not in non-NEC components. We found that, in combined NECs in the lung, the NEC often harbors EGFR mutations that correspond to those in the non-NEC component, and replacement transformation occurs in the borderline area between non-NECs and NECs. Moreover, the activated EGFR signal found in non-NEC components was shown to be downregulated in NEC components.
FUTURE
Our study reports on the mechanism behind the carcinogenesis of lung combined NECs, which is caused partially by the transformation from epithelial carcinomas of non-NECs to NECs. This carcinogenic mechanism might be different from that in sporadic NECs without non-NEC components. Past studies have reported that several cancer-related genes, including p53 and Notch, play important roles in the carcinogenesis of NECs. 6 Therefore, further study is needed to clarify the importance of these factors as a trigger for the replacement transformation in combined NECs. Moreover, NEC components of combined NECs with EGFR mutations did not share the non-NEC characteristics, such as EGFR activation. In future, we propose that the combination of chemotherapy against NEC and EGFR-TKIs against non-NECs may be a suitable therapeutic strategy in patients with EGFR-mutated combined NECs. 
